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ABSTRACT
Listening ability and manual dexterity as possible 
factors for success in shorthand were the subjects of this 
study. Investigated also were the possible increases in 
listening ability and manual dexterity due to a course in 
shorthand.
The experimental-control groups, pretest-posttest 
design was utilized to investigate the following 
questions:
1. Is listening ability significantly related to success 
in shorthand?
2. Is manual dexterity significantly related to success 
in shorthand?
3. Is listening ability significantly increased by a 
course in shorthand?
4. Is manual dexterity significantly increased by a 
course in shorthand?
Fifty girls from elementary shorthand classes 
composed the experimental group. Fifty girls from 
orientation and counseling classes in education composed 
the control group. All were students at the University 
of Southwestern Louisiana, Lafayette, during the fall 
semester of 1979.
The pretests were the Brown-Carlsen Listening 
Comprehension Test, Form AM, and the O'Connor Finger 
Dexterity Test. The Brown-Carlsen Listening Comprehen­
sion Test was administered to groups while the O'Connor 
Finger Dexterity Test was administered individually.
The posttests were the Brown-Carlsen Listening Compre­
hension Test, Form BM, and the O'Connor Finger Dexterity 
Test. The Brown-Carlsen Listening Comprehension Test, 
Form BM, is a test identical in structure to the Brown- 
Carlsen, Form AM. Both tests are composed of five 
subtests: Immediate Recall, Following Directions,
Recognizing Transitions, Recognizing Word Meanings, and 
Lecture Comprehension. Dictation speeds were used to 
determine students' success in shorthand.
Correlation coefficients were calculated to 
determine whether there were significant relationships 
between listening ability and success in shorthand and 
between manual dexterity and success in shorthand. Each 
correlation coefficient was tested against the null 
hypothesis.
Analysis of covariance measured the differences 
in adjusted posttest scores of the experimental and 
control groups on the Brown-Carlsen Listening Compre­
hension Test and the O'Connor Finger Dexterity Test.
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The relationships of listening ability and manual 
dexterity to success in shorthand were as follows:
1. The total Listening Comprehension scores were 
significantly related to dictation test scores at the 
.01 level of confidence.
2. The Immediate Recall subtest scores were signifi­
cantly related to dictation test scores at the .01 
level of confidence.
3. The Following Directions subtest scores were 
significantly related to dictation test scores at the 
.01 level of confidence.
4. The Recognizing Transitions subtest scores were not 
significantly related to dictation test scores.
5. The Recognizing Word Meanings subtest scores were 
significantly related to dictation test scores at the 
.01 level of confidence.
6. The Lecture Comprehension subtest scores were 
significantly related to dictation test scores at the 
.01 level of confidence.
7. Manual dexterity scores were significantly related 
to dictation test scores at the .01 level of confidence.
The results of the analysis of covariance, 
which was used to determine whether a course in ele­
mentary shorthand increases listening ability and manual 
dexterity, were as follows:
1. There was no significant increase in the total 
Listening Comprehension scores.
2. There was no significant increase in Immediate 
Recall subtest scores.
3. There was a significant increase in the Following 
Directions subtest scores, significant at the .01 
level.
4. There was no significant increase in the Recognizing 
Transitions subtest scores.
5. There was no significant increase in the Recognizing 
Word Meanings subtest scores.
6. There was no significant increase in the Lecture 
Comprehension subtest scores.
7. There was a significant increase in the manual 
dexterity scores, significant at the .01 level.
Research results showed that a course in 
elementary shorthand increased following directions 
ability and manual dexterity. Results also showed 
that the Brown-Carlsen Listening Comprehension Test and 
the O'Connor Finger Dexterity Test are good predictors 
of success in shorthand.
x
Chapter 1
INTRODUCTION
Factors influencing students' success in 
stenography are many. Carmen Allison Smith (1975) 
found that reading rate, comprehension, vocabulary, 
phonetic perception, and phonological dialect differ­
ences have predictive significance for shorthand success; 
however, intelligence quotients, grade-point averages, 
and secondary school English grade averages have a higher 
correlation with shorthand success than do the previously 
mentioned variables. In attempting to establish predic­
tors for success in shorthand, Florence Nennich (1974) 
concluded that the Cloze test is the most meaningful 
predictor of high and low scorers on final shorthand 
grades.
For years business educators have been concerned 
about the comparative lack of achievement on the part of 
students enrolled in shorthand courses. While researchers 
have attempted to rectify this situation by seeking 
factors which would contribute to better guidance and 
instructional methodology, no single factor which could 
be used remedially and prognostically has been generally 
accepted by educators.
1
2One factor which might be considered significant 
for success in shorthand is listening ability. According 
to Charles Howard Duncan (19 59), the correlation of 
listening ability to success in shorthand exists, but the 
correlation tends to be slight (.36). Duncan’s study 
used recorded dictation tests and listening tests and was 
a correlation study only. It did not measure the change 
in listening ability due to a course in shorthand.
Another possible factor necessary for success in 
shorthand is manual dexterity. Studies involving manual 
dexterity and the business curriculum center primarily 
on typewriting. These studies concern the possible 
relationship of handedness or hand size to successful 
machine manipulation.
The purposes of this research were to determine 
the relationships of listening ability and manual 
dexterity to success in shorthand and to determine 
whether listening ability and manual dexterity are 
increased by a course in elementary shorthand. The 
results may be used to predict success, but the primary 
value is that the results will add to the body of knowl­
edge of the discipline and will possibly aid in the 
identification of problems in learning and writing 
shorthand.
3STATEMENT OF THE PROBLEM
Are listening ability and manual dexterity 
significant factors for success in shorthand, and are 
these factors increased by a course in elementary 
shorthand? In this study, answers to two groups of 
questions were sought. The first group of questions 
dealt with the possible relationship of listening ability 
and manual dexterity to success in shorthand. The second 
group of questions pertained to possible changes in 
listening ability and manual dexterity due to a course 
in shorthand.
Questions of the first group were:
1. Is listening ability significantly related to success 
in shorthand?
2. Is manual dexterity significantly related to success 
in shorthand?
Questions of the second group were:
1. Is listening ability significantly increased by a 
course in elementary shorthand?
2. Is manual dexterity significantly increased by a 
course in elementary shorthand?
SIGNIFICANCE OF THE PROBLEM
Shorthand proves to be the nemesis of many 
potential office administration graduates. Students 
find that they are unable to pass shorthand, and,
4therefore, are unable to receive a degree. Estimations 
of the number of failures in elementary shorthand are as 
high as 50 percent (Duchan, 1952), and the proportion 
of dropouts from the first semester to the last semester 
of instruction is as high as 50 to 7 5 percent (Lambrecht, 
1972).
All facets of the mechanics of learning shorthand 
need to be studied in order to aid students in correcting 
shortcomings or handicaps to learning. Strengths and 
weaknesses involved in learning shorthand need to be 
identified in order to provide information for instruc­
tion, guidance, and counseling. This research concen­
trated on two areas involved in the learning of shorthand: 
listening ability and manual dexterity.
DEFINITION OF TERMS
To facilitate understanding, definition of 
basic terminology is essential.
Listening ability, in the context of the present 
study, refers to the aural assimilation of spoken symbols 
in a face-to-face, speaker-audience situation, with both 
oral and visual cues present, and is measured by the 
Brown-Carlsen Listening Comprehension Test.
Manual dexterity refers to skill in using the 
hands as measured by the O'Connor Finger Dexterity Test.
5Success in shorthand was measured by three-minute 
tests dictated at 60, 70, and 80 words per minute.
The Brown-Carlsen Listening Comprehension Test 
was designed for Grades 9-16 and adults. It was devel­
oped by James I. Brown and G. Robert Carlsen in 19 55.
The test consists of five subtests: Immediate Recall,
Following Directions, Recognizing Transitions, Recogniz­
ing Word Meanings, and Lecture Comprehension. The test 
is published by Harcourt Brace Jovanovich.
The 0*Connor Finger Dexterity Test measures an 
individual's finger dexterity. It is a standardized 
test used in industry. The test is published and 
manufactured by Stoelting Publishers and Manufacturers.
The elementary shorthand course is a course for 
beginners. Mastery of the principles of Gregg shorthand 
is accompanied by an introduction to transcription.
The education orientation and counseling course 
is an introduction to the teaching profession and 
provides an opportunity for self-evaluation for teaching.
SOURCE AND TREATMENT OF DATA
The population for this study consisted of an 
experimental group of elementary shorthand students and 
a control group of students from orientation and counsel­
ing classes in education at the University of Southwestern 
Louisiana, fall 1979. One hundred students were involved.
6The listening pretest and posttest, Forms AM 
and BM respectively of the Brown-Carlsen Listening 
Comprehension Test, were administered to both the 
experimental and control groups. The Brown-Carlsen 
test is composed of five subtests: Immediate Recall,
Following Directions, Recogizing Transitions, Recog­
nizing Word Meanings, and Lecture Comprehension. The 
test takes approximately 50 minutes to administer. The 
pretest and posttest for manual dexterity, the O'Connor 
Finger Dexterity Test, were also given to both groups.
The Finger Dexterity test is administered individually, 
requiring from 8 to 16 minutes. Pretests were given 
during the second week of the semester, and posttests 
were given during the second-to-last week of the 
semester. Dictation speed attained in the shorthand 
course was the measure of success in shorthand.
Correlation coefficients measured relationships 
of shorthand students' pretest listening ability and 
manual dexterity scores to success in shorthand.
Analysis of covariance was used to measure differences 
in adjusted posttest scores of both groups.
The significance of the relationships of listening 
ability and manual dexterity to success in shorthand was 
determined by testing each correlation coefficient against 
the null hypothesis. The hypotheses were:
71. Total Listening Comprehension test scores on the 
Brown-Carlsen Listening Comprehension Test are signifi­
cantly related to dictation test scores.
2. The Immediate Recall subtest scores are significantly 
related to dictation test scores.
3. The Following Directions subtest scores are signifi­
cantly related to dictation test scores.
4. The Recognizing Transitions subtest scores are 
significantly related to dictation test scores.
5. The Recognizing Word Meanings subtest scores are 
significantly related to dictation test scores.
6. The Lecture Comprehension subtest scores are signifi­
cantly related to dictation test scores.
7. Manual dexterity scores on the O'Connor Finger 
Dexterity Test are significantly related to dictation 
test scores.
Seven additional hypotheses were formulated 
and analysis of covariance was used to determine whether 
a course in elementary shorthand significantly increases 
listening ability and manual dexterity. The hypotheses 
were:
1. Total Listening Comprehension test scores are 
significantly higher for students who have had a course 
in elementary shorthand than for those who have not.
2. Immediate Recall subtest scores are significantly 
higher for students who have had a course in elementary 
shorthand than for those who have not.
83. Following Directions subtest scores are significantly 
higher for students who have had a course in elementary 
shorthand than for those who have not.
4. Recognizing Transitions subtest scores are signifi­
cantly higher for students who have had a course in 
elementary shorthand than for those who have not.
5. Recognizing Word Meanings subtest scores are 
significantly higher for students who have had a course 
in elementary shorthand than for those who have not.
6. Lecture Comprehension subtest scores are signifi­
cantly higher for students who have had a course in 
elementary shorthand than for those who have not.
7. Manual dexterity scores are significantly higher 
for students who have had a course in elementary 
shorthand than for those who have not.
Chapter 2
REVIEW OF LITERATURE
Research in listening goes back at least fifty 
years. In all these years, enough studies have been 
made to allow one to form some generalizations which 
may be used to guide researchers and teachers of 
listening (Devine, 1978). Research in manual dexterity, 
note-taking, and shorthand is quite extensive also, 
and these topics will be discussed later in this chapter. 
For the purposes of this review of literature, listening 
will be discussed first, manual dexterity second, 
note-taking third, and shorthand will be discussed last.
LISTENING
Thomas G. Devine in his article in the January 
1978 Journal of Reading says that although there are 
many definitions -of listening, the one that he prefers 
is given by Sara Lundsteen who says that listening is 
"the process by which spoken language is converted to 
meaning in the mind.” According to Devine, listening 
can be measured and can be taught.
Many interesting methods of teaching listening 
are presented in the literature. Although listening
10
is still not generally accepted as part of the standard 
school curriculum, researchers seem to have a great 
interest in teaching listening. For example, Sr. Mary K. 
Hollow (19 55) reported on a study at the elementary school 
level. Three hundred pupils in the fifth grade received 
systematic instruction in the form of thirty 20-minute 
lessons in listening comprehension. A control group of 
302 pupils followed the usual language arts program. 
Pretests and posttests measured the ability to (1) sum­
marize; (2) draw inferences; (3) recall facts in sequence; 
and (4) remember facts accurately. The difference between 
the groups was statistically significant. Hollow 
concluded that listening improves with direct instruction.
Another early study was done by Charles Irwin 
(1952). Seven "units" of listening instruction were 
included in the freshman English course at Michigan State 
College. The experimental groups received instruction 
in listening, one unit each week for seven weeks. Both 
experimental and control groups were pretested and 
posttested. The test was a short recorded lecture 
followed by questions. Irwin concluded that "a suffi­
cient number of processes in listening can be positively 
influenced by teaching as to result in improvement in 
listening."
Mollie Brown Terry (1976) conducted an experi­
mental project to determine the effects of training in
11
listening skills on achievement in a college business 
communication course. The population of the study 
consisted of 63 business communication students, randomly 
placed in an experimental group and a control group. The 
experimental group took Dunn and Bradstreet's Complete 
Course in Listening, an audiotape course developed by 
Dr. Ralph G. Nichols, one hour per week for ten weeks. 
Results showed no significant difference existed in 
groups on the between subjects factor, listening training. 
Also no significant differences were found on the within 
subjects factor, interaction of test time and treatment. 
The within subjects factor, test time, was significant 
at the .01 level.
In the preceding case, students were taught by 
a prepared course designed to teach listening. According 
to Yvonne Gold (1975), however, other ways of teaching 
listening may be employed in all classrooms. Research 
indicates that example is the great teaching factor in 
many aspects of learning, and this is true with lis-tening. 
The teacher must take the first step in teaching listening 
by analyzing his own listening habits.
Althea Berry (1951) agrees with this and suggests 
that the teacher begin the teaching of listening with a
(1) frank analysis of his own listening experiences;
(2) thoughtful study of the listening situation in the 
classroom; (3) fostering of concern in children for the
12
development of their own listening competence; and
(4) development of listening instruction in relation to
communication.
One way to teach or improve listening, according 
to Rosemary Lee Potter (1977), is to use television as 
a teaching aid. She suggests having a student tell about 
a television show that all have seen. Other students 
listen carefully to determine if events are presented 
in proper sequence and to make sure details are correct.
Joseph J. Vadali (1976) suggests another way of 
teaching which is to have the students take oral examina­
tions. He says that this prepares them for situations 
which they will encounter in life, where the questions 
asked are not written and are not multiple choice.
Jean V/. Vining (1978) in her article in the 
Business Education Forum says that students should 
also be encouraged individually to seek to improve the 
skill of sending and receiving messages by implementing 
procedures which would enable others to be better 
listeners. By critically evaluating his own speaking 
habits, one can improve his listening as well as the 
listening of others.
The importance of effective communication has 
also been recognized by Daniel J. Tutolo (1977) who 
separates listening into three parts for instructional 
purposed: hearing, discrimination, and comprehension.
13
Children comprehend at three cognitive levels: literal,
interpretative, and critical. The teacher must decide 
what kind of listening is expected of the learner and 
then develop materials which will concentrate on the 
kind of listening desired. For instance, extensive 
practice should be employed in literal comprehension 
and interpretation before students are expected to make 
critical judgments.
Susan W. Weaver (1974) also deals with the 
problems inherent in the teaching of listening. Her 
study finds the hierarchy of listening skills composed 
of three sections: environmental skills, discrimination
skills, and comprehension skills. Although these areas 
overlap to a considerable extent, each area does have a 
special characteristic. This hierarchy may be used to 
teach students to listen and also may be used in 
remediation cases where some higher order skills have 
been learned before some more basic skills are learned, 
but where the deficit in the basic skills impedes the 
continued development of. the more advanced skills.
The concensus of opinion in the research seems 
to indicate that listening can be taught. Similarly, 
most researchers agree that listening comprehension can 
be measured. Early listening tests grew out of studies 
of the reading capacity of students. Helen B. Sullivan 
(1937), for example, tried to delineate the ability of
14
students to understand spoken language, to determine 
auditory comprehension. Eleanor A. Miller (1941) 
explored the relationships between reading and "hearing 
comprehension."
Later tests focused more directly on listening. 
Thomas Blewitt (1951), for instance, constructed a 
college level test which is representative of the many 
measures developed in doctoral studies. It consisted 
of two parts: a Test of Content Retention which
measured immediate recall on the factual level and a 
Test of Drawing Conclusions which measured the ability 
to draw conclusions, make inferences, and identify 
speaker attitudes. In 1959, the Listening Comprehension 
Test, part of the Sequential Tests of Educational 
Progress (STEP) series, was developed. The STEP can 
be used with pupils in fourth through sixth grades, 
as well as in upper grades (Gold, 1975). The Brown- 
Carlsen Listening Comprehension Test is another commer­
cial test used to test listening. The Brown-Carlsen 
measures five interrelated subskills, while the STEP 
test provides a more general, global measure of 
comprehension (Young, 1973).
Another technique for testing listening ability 
currently being used to assess the listening proficiency 
of foreign students is the Cloze procedure. The technique 
has been used in the past and is currently being used with
15
success as a measure of reading comprehension. The 
Cloze procedure was first applied to language tests 
in the fifties by Wilson Taylor, who coined the term 
'’Cloze.'' He was referring to "Closure," a term 
employed by gestalt psychologists to denote the tendency 
to complete familiar but incomplete patterns by mentally 
filling in gaps. The procedure consists of statistically 
or randomly deleting part of a language unit and asking 
subjects to respond by suggesting the missing elements. 
The results of experiments reported in the article by 
Hugh Templeton (1977) suggest that the Cloze procedure 
has a high validity on both theoretical and practical 
grounds, but the author recommends that more research 
be done in this area.
In addition to the tests prepared in Master’s 
theses, doctoral dissertations, and commercial tests, 
a teacher may create his own method of testing listening. 
For instance, Richard Lippke (1974) in his article 
"Improving Students' Listening Skills" describes a 
method he has used to test the effectiveness of students’ 
listening skills. He reads or plays tapes of two short 
five-minute "messages." These messages consist of a 
paragraph or two from a book, a letter which comes in 
the mail, a transcription of the remarks made by the 
principal or dean, or something similar. He instructs 
the students to summarize or to outline each message in
16
writing in a minute or two. He then puts on an overhead 
projector or the chalkboard what he considers to be the 
main topic of each message, and in simple outline form, 
the main points of the message. Discussion of the topics 
follow, and students are given points for each topic 
correctly identified.
MANUAL DEXTERITY
The second major area of research literature which 
must be considered is that which deals with manual 
dexterity. Manual dexterity, response time, and hand 
steadiness were studied by Judy Kay McCune (1973). The 
purpose of her study was to determine the effects of 
varied smoking patterns on the performance of smokers 
when compared with non-smokers on selected tests of 
manual dexterity, response time, and hand steadiness.
The tests used were the O ’Connor Tweezer Dexterity Test 
and the Whipple Hand Steadiness Test to determine 
manual dexterity and hand steadiness, respectively.
The Dekan Performance Analyzer with lamp stimulus was 
utilized to measure response time. Conclusions drawn 
were that: (1) The non-smokers' performance on the
Whipple Hand Steadiness Test was significantly better 
than both experimental groups; and (2) There was no 
significant difference between experimental and control 
groups in response time and manual dexterity performance.
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This research provided useful information on testing 
hand steadiness, reaction time and dexterity in addition 
to the findings related to smoking.
Mohammad Latif Javed (1973) measured the effects 
of handedness on typewriting performance. The purpose 
of his study was to determine the effect of handedness 
on typewriting performance and to investigate whether 
unimanual (one-hand) copy material influenced type­
writing speed and accuracy. Two student groups, one 
left-handed and one right-handed, were obtained from 
ten senior high schools of North Dakota, South Dakota, 
and Minnesota. The findings showed that (1) the left- 
and right-handed groups did not show any significant 
difference in typewriting speed and accuracy; and 
(2) the occurrence of opposite hand words in the test 
copy did not have a significant effect on typewriting 
speed and accuracy.
Another study related to left- and right- 
handed operators of machines was done by Niles Lee 
Hulm (1974) at the University of North Colorado. Hulm 
sought to determine whether students in college office 
machines classes operating the machines left-handed would 
attain comparable speed and accuracy achievement to 
those students operating the machines right-handed. 
Participants were 80 students who were enrolled in office 
machines courses at Chadron State College, Chadron,
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Nebraska. Machines used were the ten-key adding-listing 
machine, the full keyboard adding-listing machine, the 
printing calculator, and the rotary calculator. The 
mean scores of the experimental and control groups for 
speed on the full keyboard adding-listing machine were 
significantly different in favor of the experimental 
group (left-handed group). No significant, differences 
were found in speed or accuracy on the other machines.
The relationship of hand and finger configuration 
to straight-copy achievement in typewriting was measured 
by Harvey Dale Harrington (1970) at the University of 
North Dakota. The degree of speed and accuracy for 
both boys and girls on electric and manual typewriters 
was studied. Each subject's hands were measured, and 
then two three-minute straight-copy tests were adminis­
tered to obtain speed and error scores. The typewriting 
achievement scores and hand-finger measurements were 
coded on IBM cards; a computer was used to obtain the 
statistical relationship. The faster typists on electric 
typewriters had the larger hand-finger sizes, and the 
faster typists on the manuals had the smaller hand 
sizes. For errors, the larger hand-finger sizes were 
more accurate for girls on electrics and manuals, and 
more inaccurate for boys on manuals. The smaller hand- 
finger sizes were more accurate for boys on electrics.
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Hand-finger size differences should be recognized as 
partial causes of different levels of performance in 
straight-copy typewriting.
NOTE-TAKING
The third field of related literature to be 
considered is that concerned with note-taking. Before 
note-taking utilizing shorthand is discussed, a con­
sideration of the advantages and disadvantages of note- 
taking in longhand in lecture classes is appropriate. 
Since the lecture period is usually the students' 
initial academic college experience, this is the area 
to which attention to tactics necessary for survival 
in college must first be directed. A plethora of 
learning experiences takes place during the lecture 
(Walter, 1976); notes of salient points must be made, 
and experiential background must be culled to make 
relevant observations. Lacking these organizing skills, 
the students may leave the lecture room with no more 
understanding of the subject than when they entered.
In order to give under-achieving students a chance to 
learn, educators must develop aural skills in students, 
for the student who has a well-developed ability to 
listen and to comprehend the salient points has a far 
greater likelihood of success in the classroom.
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Note-taking plays an important role in the lecture 
room. There are at least three ways in which note-taking 
may help learners to acquire knowledge (Howe, 1974):
Cl) by recording information that is presented in verbal 
form; (2) by ensuring that learners attend to information; 
and (3) by providing a version of the information that is 
particularly valuable to the individual learner.
There is little doubt that note-taking does provide 
the function of recording information which is presented in 
verbal form, although research shows there is an alarming 
drop in accuracy of reproduction as the lecture progresses 
(Howe, 1974). The second of the suggested functions of 
taking notes is that learners may be helped to attend to 
items they are trying to learn. Research on learning in 
young children has shown that in some circumstances large 
differences between normal and retarded children in per­
formance at learning tasks, apparently reflecting basic 
differences in ’’learning rate," disappear entirely when 
careful instructions are provided to ensure that all 
subjects actually attend to the same environmental events. 
There is no doubt that attention is a major variable 
affecting human learning (Howe, 1974). The third 
suggestion is that notes which have been prepared by a 
student constitute a version of the information which is 
more readily understandable and hence more valuable to 
him than an alternative version--for instance, a set of
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notes prepared by the teacher. Two kinds of studies have 
provided indirect evidence on this point, showing that 
information which has undergone active processing and 
organizing by a learner is strikingly well remembered. 
First, research on organizational factors in human memory 
depends upon the learner's being able to impose a degree 
of organization upon the retained items (Postman, 1972). 
Second, the findings which have the greatest direct 
implications for note-taking situations are from experi­
ments in which students were asked to reproduce informa­
tion to which they had listened. This research by Howe 
(1974) showed that learners are far more accurate at 
remembering information which they have themselves 
reproduced than at recalling material to which they have 
merely listened.
Thomas Allen (1978) believes that verbatim note- 
taking interferes with listening and learning. He sees 
note-taking as a pitfall. "Although we can think faster 
than we can speak, we cannot write as fast without the 
use of shorthand." Therefore, those who take notes while 
a speaker speaks usually get behind and lose touch with 
the main idea. In spite of good intentions, the con­
scientious note-taker often distracts himself or herself 
by trying to get everything down on paper. If notes are
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taken, it is best to put down only major ideas. This 
way one can listen more intently to what is being said 
(Allen, 1978).
There are further negative characteristics of 
note-taking. A number of experimental studies have 
compared the effects of learning procedures that 
incorporate note-taking with methods in which no note- 
taking is involved. Typically, scores of the recall 
of information following experimental conditions that 
require note-taking are either inferior to or not 
significantly different from scores of students following 
procedures that do not involve notes. For example, 
McClendon (19 58) asked university students to listen 
to 14-minute lectures describing various aspects of 
communication. Three experimental groups were respec­
tively asked to take no notes, detailed notes, or to 
take notes in their customary manner. The students were 
tested for retention of the information immediately 
afterwards, and again after a five-week interval. The 
findings showed that in neither the immediate nor the 
delayed test did the note-taking have any effect at all 
upon the accuracy of the retention.
In another experimental study, Eisner and Rodhe 
(1959) required some of their subjects to take notes 
during a 30-minute lecture, and others were told to 
write notes on the lecture after it was finished. A
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’’True-False" recognition test was given immediately 
afterwards, and there was a further test three weeks 
later. On neither of the tests was there a significant 
difference in performance between the students who had 
taken notes during the lecture and after the lecture.
Two experiments were conducted by Frances Di Vesta 
and Susan Gray (1973) in which subjects listened to a 
passage divided into six segments of five minutes each. 
Manipulations were made of thematic relatedness of con­
tent, listen-review intervals, and note-taking. More 
ideas were recalled when note-taking was not permitted 
and when the topics of the segments were different and/or 
unconnected than when the material was on the same topic 
and connected. No significant effects due to variations 
in listen-review intervals were found.
SHORTHAND
The final area of research to be considered is 
that which deals with shorthand. Although little research 
was found directly relating listening comprehension to 
shorthand note-taking, there is more research to be found 
in the area of phonics and shorthand. Gerald S. Giauque
(1976) describes in his article, "Increasing Conversational 
Ability Through Stenography," how the knowledge of short­
hand is helpful in learning foreign languages. A person 
who has had shorthand is accustomed to dealing with sounds,
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and two of the most formidable hurdles facing language 
students are (1) the necessity of learning to derive 
the correct sounds of the foreign language from the 
visual representation, the printed word; and (2) the 
task of acquiring the ability to string several sounds 
together in meaningful expressions or sentences--in 
other words, to speak the language. Giauque proposes 
that when students learn a simple form of shorthand, 
their ability to speak increases dramatically. Students 
are able to take shorthand in the foreign language 
by recording the sounds of the foreign language, and 
are able to read it by reading sounds.
Margrett Lindley Adams (1974) studied the effects 
of phonics materials on students of shorthand. The study 
was conducted to evaluate the effectiveness of phonics 
materials in the teaching of Gregg shorthand to two 
classes of high school students and to appraise the value 
of creativity tests as predictors of success in the study 
of shorthand. Variables used included phonics test 
scores, shorthand vocabulary test scores, IQ’s, reading 
vocabulary and comprehension grade levels, dictation 
speeds attained, scores made by disadvantaged students, 
and time spent in the use of the Language Master Machine. 
Six research questions were formulated. Stepwise regres­
sion and analysis of variance were used to examine 
relationships between variables. Although the study
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used phonics tests, reading vocabulary grade levels, 
creativity tests, and IQ scores as predictors, only the 
phonics test results will be considered here. Results 
showed that the phonics test was a good predictor of 
success on shorthand vocabulary unit tests, on semester 
shorthand vocabulary scores, and of speed and accuracy. 
F-ratios obtained were all significant at the .01 level, 
showing that identification of sound is very important 
to success in shorthand.
Another research project closely related to 
Margrett Adams’ dissertation was undertaken by Carmen 
Allison Smith (1975) at the University of New Orleans. 
Smith investigated the effectiveness of reading rate, 
comprehension, vocabulary, phonetic perception and 
phonological dialect differences as predictors of 
success in shorthand. Analysis was made of intelligence 
quotients, grade-point averages, and secondary school 
English grade averages for the purposes of comparing 
their relationship to success in shorthand with that of 
the five predictor variables previously mentioned. The 
findings indicated that reading rate, comprehension, 
vocabulary, phonetic perception, and phonological dialect 
differences have predictive significance for shorthand 
success; however, intelligence quotients, grade-point 
averages, and secondary school English grade averages
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had a higher correlation with shorthand success than 
did the five previously mentioned variables.
Another researcher sought to establish a predictor 
index for use in elementary shorthand. Florence Nennich 
(1974) used data obtained through five pretests: a
spelling-dictation test, a Cloze test, and the vocabulary, 
comprehension, and reading rate subtests of the Nelson- 
Denny Reading Test, Form A. Of the five variables, Cloze 
is the most meaningful in being able to distinguish 
between high and low scores on final grades.
In his dissertation, Jack Johnson (1975) tried 
to determine whether beginning shorthand could be iden­
tified as a course that could be taken for the develop­
ment and improvement of the language arts skills. The 
population for this study was eleventh grade students 
from eleven Minnesota high schools. Students in the 
experimental group were enrolled in both a beginning 
shorthand course and an English course. Students in the 
control group were enrolled in an English course only. 
Findings were that shorthand students perform signifi­
cantly better than non-shorthand students in the language 
arts skills of punctuation, spelling, and vocabulary. 
Shorthand students do not perform significantly better 
than non-shorthand students in the language arts skills 
of capitalization, word usage, and reading comprehension.
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In an article in The Balance Sheet, Irol W.
Balsley (1979) suggested a new approach to developing 
predictors for success in shorthand. She proposed 
using a multitask perceptual-psychomotor battery, subtests 
from the Wechsler Adult Intelligence Scale (WAIS), and 
the Minnesota Importance Questionnaire (MIQ) to predict 
performance on shorthand dictation and transcription 
tests. In her study, significant correlations were 
found between the perceptual-psychomotor battery and 
the WAIS subtest scores and performance of both the 
dictation and transcription performance tasks.
The relationship of listening ability to short­
hand achievement was measured by Charles Duncan (19 59).
The Brown-Carlsen Listening Comprehension Test, Form AM, 
was the instrument chosen to measure listening ability. 
This examination is composed of five subtests: Immediate
Recall, Following Directions, Recognizing Transitions, 
Recognizing Word Meanings, and Lecture Comprehension.
A second test used was the Syllable Enumeration Test, 
constructed by Duncan, which measured the ability to 
enumerate syllables heard in words dictated orally. 
Shorthand achievement was measured through a 300-word 
test consisting of three letters dictated at speeds of 
90, 100, and 110 words per minute. These tests were 
administered in nine western Pennsylvania high schools. 
Conclusions were that a relationship between listening
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ability and achievement in shorthand does in reality 
exist, but it tends to be slight, a coefficient of .36.
SUMMARY
Research in listening ability, manual dexterity, 
note-takin'g, and shorthand is extensive. A review of 
the literature relevant to this study can be summarized 
as follows:
1. Research in listening ability centers on the facts 
that listening can be taught and listening ability can 
be measured.
2. Manual dexterity studies are primarily involved with 
the possible relationship of handedness or hand size to 
successful equipment manipulation.
3. Research in note-taking is mainly involved with the 
amount of learning that takes place during the note- 
taking process.
4. Shorthand studies are concerned primarily with 
establishing predictors for success in shorthand.
Chapter 3 
DESIGN OF THE STUDY
The experimental-control group, pretest-posttest 
design was chosen for the study which was conducted at 
the University of Southwestern Louisiana. The experi­
mental group consisted of fifty girls enrolled in 
elementary shorthand courses, and the control group 
consisted of fifty girls from orientation and counseling 
courses in education. The Brown-Carlsen Listening 
Comprehension Test and the O'Connor Finger Dexterity 
Test measured listening ability and manual dexterity 
respectively. Success in shorthand was measured by a 
dictation test.
INSTRUMENTS
The instruments of measure were the Brown- 
Carlsen Listening Comprehension Test and the O'Connor 
Finger Dexterity Test, which are standardized tests.
The test to measure success in shorthand was a teacher- 
made test consisting of three letters; one dictated at 
60 words per minute, one at 70 words per minute, and 
one at 80 words per minute.
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Listening Test
The Brown-Carlsen Listening Comprehension Test 
was constructed to measure the ability of students to 
comprehend spoken language. It consists of two comparable 
forms, AM and BM, each comprising 76 test items. These 
items are grouped into five parts: Part A, Immediate
Recall; Part B, Following Directions; Part C, Recognizing 
Transitions; Part D, Recognizing Word Meanings; and 
Part E, Lecture Comprehension. The time required for 
administration of the test is one class period, 
approximately 50 minutes. The test is administered 
orally, and students record their responses on separate 
sheets. There is no test booklet. The answer sheets 
may be scored by hand or machine.
Forms'AM and BM of the Brown-Carlsen Listening 
Comprehension Test were the result of data obtained 
from an experimental test which was administered in the 
spring of 1951 to 447 students in Grade 10, 327 in 
Grade 11, 348 in Grade 12, 611 college freshmen, and 
192 college sophomores, juniors, and seniors. These 
forms measure what the experimental tryouts had indicated 
were five important listening skills. The five listening 
skills are described as follows: (a) Immediate Recall,
measures the ability to keep a sequence of details in 
mind until a question is asked which requires thinking 
back over the sequence; (b) Following Directions
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measures the ability to follow oral directions;
(c) Recognizing Transitions measures awareness of 
the function of transitional words and phrases within 
sentence context; (d) Recognizing Word Meanings measures 
the ability to recognize meanings of words from context; 
and (e) Lecture Comprehension measures the ability to 
listen for details, get the central idea, draw inferences, 
understand the organization, and note degree of relevancy 
in a brief lecture presentation read by the examiner.
In order to determine whether Form AM and Form BM 
were equivalent, a study was undertaken involving adminis­
tration of the two forms of the test to a total of 1367 
students. A random half of the class took Form AM first; 
the other half took Form BM first. Both forms were item 
analyzed. Non-functioning and other items were succes­
sively eliminated until the distribution of difficulty 
and validity indices for separate parts and for the 
total matched as closely as possible. Mean difficulty 
for both forms was 63.5. Mean validity indices were 
for Form AM, 28.4, and for Form BM, 34.0 (Brown 1955). 
Percentile ranks and standard scores are given for both 
Form AM and BM. See Appendix A.
Manual Dexterity Test
The O'Connor Finger Dexterity Test was used 
as the measure of manual dexterity. This test consists
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of a plate in which there are 100 holes about 3/16 inch 
in diameter arranged in rows 1/2 inch apart. Into these 
holes the testee inserts pins 1-inch long and about 1/16 
inch in diameter. The O’Connor Finger Dexterity Test 
has been used successfully wherever rapid manipulation 
of objects, especially the picking up and placing of 
small parts, is important.
In administering the test the examiner gives 
the testee complete instructions and a short practice 
period. The practice period consists of having the 
testee pick up three pins at a time and fill the top 
ten holes in the board. After this practice period, 
the test is administered. The test consists of having 
the testee fill all holes in the board with three pins 
each. The examiner records the time separately for 
filling the first fifty holes and the second fifty.
Total administration time varies according to a person’s 
speed, from about 8 to 16 minutes.
The score on the Finger Dexterity Test is 
computed as follows: The number of seconds which have
been taken to fill the second half of the board is 
multiplied by 1.1, and the number of seconds taken to do 
the first is then added to this figure. The score is 
equal to one half of this sum. For example, if a subject 
filled the first half of the board in 252 seconds and
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the second half in 2 38 seconds, his score would be:
238 x 1.1 = 261.8 + 252 = 513.8 
1/2 x 513.8 = 257 seconds
The University of Minnesota Employment Stabiliza­
tion Research Institute has provided norms for the adult 
population and has used the test in developing 
occupational ability patterns. See Appendix B.
Shorthand Test
Success in shorthand was measured by the number 
of words transcribed correctly from a dictation test.
The dictation test consisted of three letters--one 
dictated at 80 words per minute, one at 70 words per 
minute, and one at 60 words per minute--dictated in 
three-minute takes. Students transcribed all three 
letters. Scores were computed for each letter as 
follows:
Dictation rate
in words per = Total words - word errors and omissions 
minute ~ 3 minutes
The best score was chosen as the indicator of a student’s
success in shorthand.
Support for this method of measuring attainment
in shorthand was found in Mildred Hillestad's article
(1977), "Cognitive Learning Processes and Research in
Shorthand Teaching."
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To fulfill the assumption for statistical 
test of significance involving means and 
variances, the criterion measures must be 
a continuum of interval data. Shorthand 
dictation tests are usually reported in 
categorical data; i.e., tests are given 
at 60 words per minute or 80 words per 
minute, not at 60, 61, 62 etc. A 
criterion score of the number of actual 
words transcribed provides such interval 
data.
POPULATION
The population of this study consisted of fifty 
girls from elementary shorthand courses (the experimental 
group) and fifty girls from orientation and counseling 
courses in education (the control group). Ages ranged 
from 18 to 22. The experimental group attended lecture 
classes as well as a shorthand class. The control group 
attended lecture classes only. In selecting classes, 
time of day and use of different instructors were 
considered. The classes chosen were taught at approxi­
mately the same time of day and were taught by different 
instructors.
For the study of the correlation between listening 
comprehension and success in shorthand, complete informa­
tion was obtained from 50 students. Complete information 
for the manual dexterity and success in shorthand correla­
tion study was obtained from 44 shorthand students. For 
determining whether shorthand increases listening
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comprehension, complete information was obtained from 
45 students from the experimental group and 45 students 
from the control group. For determining whether short­
hand increases manual dexterity, complete information 
was obtained from 44 students from the experimental 
group and 44 students from the control group.
TREATMENT OF DATA
The purpose of this study was to seek answers to 
two groups of questions. Correlation coefficients and 
analysis of covariance were the statistical tools 
utilized to provide these answers.
Questions of the first group dealt with the 
relationship of listening comprehension to success in 
shorthand. Correlation coefficients were calculated 
to determine the degree of relationship between the 
dictation test scores and the total Brown-Carlsen 
Listening Comprehension Test scores. Correlation 
coefficients were also calculated to determine the 
degree of relationship between the dictation test scores 
and the five subtest scores of the Brown-Carlsen 
Listening Comprehension Test: Immediate Recall, Follow­
ing Directions, Recognizing Transitions, Recognizing 
Word Meanings, and Lecture Comprehension. Similarly, 
correlation coefficients were calculated to determine 
the degree of relationship between the dictation test
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scores and the manual dexterity test scores obtained 
from the O'Connor Finger Dexterity Test. The correlation 
coefficients were tested against the null hypotheses.
Questions of the second group dealt with whether 
a course in elementary shorthand increases listening 
ability and manual dexterity. Analysis of covariance 
was the tool used to determine the difference in the 
experimental and control groups' adjusted posttest scores. 
The pretest was used as the covariant to equalize groups. 
An analysis of covariance was calculated for the total 
Brown-Carlsen Listening Comprehension Test and for the 
five subtests. An analysis of covariance was also 
calculated for the manual dexterity scores of the 
experimental and control groups to determine significant 
differences in adjusted posttest scores.
Seven hypotheses were tested regarding the 
relationships between listening ability and success in 
shorthand and between manual dexterity and success in 
shorthand. The hypotheses were:
1. Total Listening Comprehension test scores on the 
Brown-Carlsen Listening Comprehension Test are signifi­
cantly related to dictation test scores.
2. The Immediate Recall subtest scores are significantly 
related to dictation test scores.
3. The Following Directions subtest scores are signifi­
cantly related to dictation test scores.
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4. The Recognizing Transitions subtest scores are 
significantly related to dictation test scores.
5. The Recognizing Word Meanings subtest scores are 
significantly related to dictation test scores.
6. The Lecture Comprehension subtest scores are 
significantly related to dictation test scores.
7. Manual dexterity scores on the O'Connor Finger 
Dexterity Test are significantly related to dictation 
test scores.
Seven additional hypotheses were formulated and 
analysis of covariance was used to determine whether 
a course in elementary shorthand significantly increases 
listening ability and manual dexterity. The hypotheses 
were:
1. Total Listening Comprehension test scores are 
significantly higher for students who have had a course 
in elementary shorthand than for those who have not.
2. Immediate Recall subtest scores are significantly 
higher for students who have had a course in elementary 
shorthand than for those who have not.
3. Following Directions subtest scores are signifi­
cantly higher for students who have had a course in 
elementary shorthand than for those who have not.
4. Recognizing Transitions subtest scores are signifi­
cantly higher for students who have had a course in 
elementary shorthand than for those who have not.
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5. Recognizing Word Meanings subtest scores are signifi­
cantly higher for students who have had a course in 
elementary shorthand than for those who have not.
6. Lecture Comprehension subtest scores are significantly 
higher for students who have had a course in elementary 
shorthand than for those who have not.
7. Manual dexterity scores are significantly higher for 
students who have had a course in elementary shorthand 
than for those who have not.
Chapter 4 
PRESENTATION AND ANALYSES OF DATA
The purpose of the study was twofold. The 
first purpose was to investigate possible relationships 
of listening ability and manual dexterity to success 
in shorthand. The second purpose was to determine 
whether a course in elementary shorthand increases 
listening ability and manual dexterity.
The experimental-control groups, pretest- 
posttest research design was selected. The experimental 
group was composed of fifty girls who were enrolled in 
two shorthand classes, and the control group consisted 
of fifty girls who were enrolled in two orientation and 
counseling classes in education. In selecting classes, 
time of day was considered and use of different instruc­
tors was considered. The classes chosen were taught at 
approximately the same time of day and were taught by 
different instructors.
The Brown-Carlsen Listening Comprehension Test, 
Form AM, was the pretest which measured listening 
ability, and the O'Connor Finger Dexterity Test was 
the pretest which measured manual dexterity. The 
Brown-Carlsen Listening Comprehension Test, Form BM, and
the O'Connor Finger Dexterity Test were the posttests.
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To investigate the possible relationship of 
listening ability to success in shorthand, coefficients 
of correlation were calculated between the shorthand 
students* listening comprehension scores and dictation 
test scores. Coefficients of correlation were also 
calculated between the students' scores on the finger 
dexterity test and shorthand dictation test scores.
These coefficients were tested against the null 
hypotheses.
Analysis of covariance was the statistical tool 
utilized to measure differences in adjusted means of 
posttest scores of both groups. Pretest scores were 
used as the covariant to equalize groups.
RELATIONSHIP OF LISTENING ABILITY 
TO SUCCESS IN SHORTHAND
In order to investigate the possible relationship 
of listening ability to success in shorthand, the Brown- 
Carlsen Listening Comprehension Test was administered to 
fifty elementary shorthand students at the beginning of 
the semester. A dictation test was used as the measure 
of success in shorthand. Coefficients of correlation 
were calculated between the total Brown-Carlsen 
Listening Comprehension scores and dictation test scores. 
Coefficients of correlation were also calculated between 
each of the five subtests of the Brown-Carlsen Listening
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Comprehension Test and dictation test scores. The five 
subtests are Immediate Recall, Following Directions, 
Recognizing Transitions, Recognizing Word Meanings, 
and Lecture Comprehension. The total test is composed 
of 76 questions; thus, 76 is the highest score possible 
for this test. The dictation test which measured 
success in shorthand was dictated at 60, 70, and 80 
words per minute; therefore, 80 was the highest score 
possible on this test. The scores of the Brown-Carlsen 
Listening Comprehension Test and the dictation test 
are given in Table 1.
The coefficient of correlation for the Brown- 
Carlsen Listening Comprehension Test and the dictation 
test was .626, This coefficient was tested against 
the null hypothesis. The null hypothesis was rejected 
at the .01 level. The coefficient of correlation 
obtained supported a conclusion that a significant 
relationship between listening ability and success in 
shorthand did in reality exist.
Coefficients of correlation were calculated to 
measure possible relationships between each subtest of 
the Brown-Carlsen Listening Comprehension Test and 
shorthand dictation test scores. These coefficients of 
correlation were also tested against the null hypotheses.
The Immediate Recall subtest of the Brown- 
Carlsen Listening Comprehension Test was the first of
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Table 1
Brown-Carlsen Listening Comprehension Test
Scores and Dictation Test Scores^
Student
Test
Scores
Dictation
Scores
(wpm) Student
Test
Scores
Dictation
Scores
(wpm)
1
2
3
4
5
6
7
8 
9
10
11
12
13
14
15
16
17
18
19
20
49
53
37
37
52
44 
41 
41 
35 
39 
39
45 
34 
44
51
46
57
58
59
52
56 
70 
40
72
67 
47 
62 
38
57 
45
69
63 
40 
56
64
70 
70
73
68
65
21 45 58
22 32 39
23 44 62
24 39 68
25 40 46
26 34 55
27 42 36
28 42 60
29 43 46
30 53 66
31 38 70
32 36 40
33 54 69
34 49 57
35 42 60
36 43 48
37 53 70
38 38 68
39 36 42
40 55 71
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Table 1 (continued)
Brown-Carlsen Listening Comprehension Test
Scores and Dictation Test Scores*
Student
Test
Scores
Dictation
Scores
(wpm) Student
Test
Scores
Dictation
Scores
(wpm)
41 50 58 46 52 64
42 54 64 47 49 67
43 60 72 48 49 63
44 55 69 49 45 50
45 50 71 50 55 69
*r = .626, significant at the .01 level.
the subtests given. This subtest is composed of 17 
questions; therefore, 17 is the highest score possible 
for this subtest. Dictation was given at the rates of 
60, 70, and 80 words per minute; 80 was the highest 
score possible for the dictation test. Immediate 
Recall subtest scores and dictation test scores are 
shown in Table 2.
The coefficient of correlation obtained for 
the Immediate Recall subtest scores and dictation test 
scores was .398. The null hypothesis was rejected at 
the .01 level. This coefficient of correlation indicated 
that a significant relationship existed between the 
Immediate Recall subtest scores and success in shorthand.
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Table 2
Brown-Carlsen Listening Comprehension Test,
Immediate Recall Subtest Scores
and Dictation Test Scores^
Student
Subtest
Scores
Dictation
Scores
(wpm) Student
Subtest
Scores
Dictation
Scores
(wpm)
1 13 56 20 15 65
2 13 70 21 12 58
3 11 40 22 10 39
4 10 72 23 14 62
5 16 67 24 11 68
6 10 47 25 11 46
7 14 62 26 11 55
8 15 38 27 15 36
9 11 57 28 15 60
10 11 45 29 9 46
11 11 69 30 17 66
12 14 63 31 11 70
13 11 40 32 10 40
14 11 56 33 14 69
15 14 64 34 13 57
16 13 70 35 14 60
17 15 70 36 9 48
18 12 73 37 17 70
19 12 68 38 11 68
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Table 2 (continued)
Brown-Carlsen Listening Comprehension Test,
Immediate Recall Subtest Scores
and Dictation Test Scoresl
Student
Subtest 
Scores
Dictation
Scores
(wpm) Student
Subtest
Scores
Dictation
Scores
(wpm)
"39 10 42 45 15 71
40 14 71 46 13 64
41 14 58 47 10 67
42 13 64 48 12 63
43 14 72 49 11 50
44 14 69 50 14 69
*r = .398, significant at the .01 level.
The Following Directions subtest is the second 
subtest of the Brown-Carlsen Listening Comprehension 
Test. The subtest is composed of 20 questions; therefore, 
20 is the highest score possible. Since dictation was 
given at the rates of 60, 70, and 30 words per minute,
80 was the highest score possible for the dictation 
test. The Following Directions subtest scores are 
shown in Table 3.
The coefficient of correlation obtained for the 
Following Directions subtest and dictation test scores 
was .515. The null hypothesis was rejected at the .01 
level. This correlation coefficient, .515, indicated
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Table 3
Brown-Carlsen Listening Comprehension Test,
Following Directions Subtest Scores
and Dictation Test Scores!
Student
Subtest
Scores
Dictation
Scores
(wpm) Student
Subtest
Scores
Dictation
Scores
(wpm)
1 17 56 20 17 65
2 15 70 21 13 58
3 14 40 22 7 39
4 12 72 23 16 62
5 17 67 24 13 68
6 14 47 25 13 46
7 13 62 26 7 55
8 9 38 27 9 36
9 7 57 28 13 60
10 13
\
45 29 14 46
11 13 69 30 17 66
12 16 63 31 12 70
13 8 40 32 14 40
14 13 56 33 15 69
15 17 64 34 17 57
16 18 70 35 14 60
17 14 70 36 14 48
18 16 73 37 17 70
19 15 68 38 12 68
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Table 3 (continued)
Brown-Carlsen Listening Comprehension Test,
Following Directions Subtest Scores
and Dictation Test Scores^-
Student
Subtest
Scores
Dictation
Scores
(wpm) Student
Subtest 
Scores
Dictation
Scores
(wpm)
39 14 42 45 18 71
40 15 71 46 17 64
41 17 58 47 17 67
42 15 64 48 16 63
43 16 72 49 15 50
44 14 69 50 15 69
lr = .515, significant at the .01 level.
that a significant relationship existed between the 
Following Directions subtest and success in shorthand.
The third subtest of the Brown-Carlsen Listening 
Comprehension Test is Recognizing Transitions. This 
subtest is composed of 8 questions; therefore, 8 is 
the highest score possible. Eighty is the highest 
score possible on the dictation test. The Recognizing 
Transitions subtest scores and dictation test scores 
are presented in Table 4.
The coefficient of correlation obtained for the 
scores in Table 4 was .18. The null hypothesis was
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Table 4
Brown-Carlsen Listening Comprehension Test,
Recognizing Transitions Subtest Scores
and Dictation Test Scores^
Student
Subtest
Scores
Dictation
Scores
(wpm) Student
Subtest
Scores
Dictation
Scores
(wpm)
1 5 56 20 5 65
2 7 70 21 4 58
3 3 40 22 6 39
4 3 72 23 4 62
5 3 67 24 6 68
6 5 47 25 5 46
7 6 62 26 6 55
8 4 38 27 4 36
9 6 57 28 6 60
10 5 45 29 5 46
11 6 69 30 3 66
12 4 63 31 3 70
13 6 40 32 3 40
14 4 56 33 7 69
15 5 64 34 5 57
16 3 70 35 6 60
17 6 70 36 5 48
18 7 73 37 3 70
19 6 68 38 3 68
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Table 4 (continued)
Brown-Carlsen Listening Comprehension Test,
Recognizing Transitions Subtest Scores
and Dictation Test Scores!
Student
Dictation 
Subtest Scores
Scores (wpm)
Dictation 
Subtest Scores 
Student Scores (wpm)
39 3 42
40 7 71
41 5 58
42 6 64
43 7 72
44 6 69
45 3 71
46 5 64
47 4 67
48 7 63
49 5 50
50 6 69
1r = .18.
accepted. The correlation coefficient of .18 indicated 
that no significant relationship existed between the 
Recognizing Transitions subtest and success in shorthand.
The fourth subtest of the Brown-Carlsen Listening 
Comprehension Test is Recognizing Word Meanings. This 
subtest is composed of 10 questions; therefore, 10 is 
the highest score possible. The dictation test was 
given at 60, 70, and 80 words per minute; 80 was the 
highest score possible on the dictation test. The 
Recognizing Word Meanings subtest scores and dictation 
test scores are shown in Table 5.
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Table 5
Brown-Carlsen Listening Comprehension Test,
Recognizing Word Meanings Subtest Scores
and Dictation Test Scores!
Student
Subtest
Scores
Dictation
Scores
(wpm) Student
Subtest
Scores
Dictation
Scores
(wpm)
1 4 56 20 5 65
2 5 70 23. 5 58
3 3 40 22 2 39
4 4 72 23 2 62
5 4 67 24 4 68
6 5 47 25 3 46
7 3 62 26 2 55
8 3 38 27 3 36
9 2 57 28 3 60
10 2 45 29 5 46
11 4 69 30 4 66
12 3 63 31 4 70
13 3 40 32 3 40
14 5 56 33 5 69
15 5 64 34 4 57
16 2 70 35 3 60
17 7 70 36 5 48
18 9 73 37 4 70
19 5 68 38 4 68
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Table 5 (continued)
Brown-Carlsen Listening Comprehension Test,
Recognizing Word Meanings Subtest Scores
and Dictation Test Scores^
Student
Subtest
Scores
Dictation
Scores
(wpm) Student
Subtest
Scores
Dictation
Scores
(wpm)
39 3 42 45 4 71
40 5 71 46 4 64
41 4 58 47 5 67
42 5 64 48 4 63
43 8 72 49 4 50
44 7 69 50 5 69
lr = .484, significant at the .01 level.
The coefficient of correlation obtained from the
Recognizing Word Meanings subtest scores and dictation 
test scores was .484. The null hypothesis was rejected 
at the .01 level. The correlation coefficient of .484 
indicated that a significant relationship existed between 
the Recognizing Word Meanings subtest scores and success 
in shorthand.
The fifth subtest of the Brown-Carlsen Listening 
Comprehension Test is Lecture Comprehension. This subtest 
consists of 21 questions; thus, the highest score possible 
is 21. Eighty words per minute was the highest score
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Table 6
Brown-Carlsen Listening Comprehension Test,
Lecture Comprehension Subtest Scores
and Dictation Test Scoresi
Student
Subtest
Scores
Dictation
Scores
(wpm) Student
Subtest
Scores
Dictation
Scores
(wpm)
1 10 56 20 10 65
2 13 70 21 11 58
3 6 40 22 7 39
4 8 72 23 8 62
5 12 67 24 5 68
6 10 47 25 8 46
7 5 62 26 8 55
8 10 38 27 11 36
9 9 57 28 5 60
10 8 45 29 10 46
11 5 69 30 12 66
12 8 63 31 8 70
13 6 40 32 6 40
14 11 56 33 13 69
15 10 64 34 10 57
16 10 70 35 5 60
17 15 70 36 10 48
18 14 73 37 12 70
19 15 68 38 8 68
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Table 6 (continued)
Brown-Carlsen Listening Comprehension Test,
Lecture Comprehension Subtest Scores
and Dictation Test Scores*
Student
Subtest
Scores
Dictation
Scores
(wpm) Student
Subtest
Scores
Dictation
Scores
(wpm)
39 6 42 45 10 71
40 14 71 46 13 64
41 10 58 47 13 67
42 15 64 48 10 63
43 15 72 49 10 50
44 14 69 50 15 69
*r = .441, significant at the .01 level.
possible on the dictation test. The Lecture Comprehension 
subtest scores and dictation test scores are shown in 
Table 6.
The coefficient of correlation obtained from the 
scores in Table 6 was .441. The null hypothesis was 
rejected at the .01 level. The coefficient of .441 
indicated that a significant relationship existed 
between the Lecture Comprehension subtest and success 
in shorthand.
In summarizing the results of this correlation 
study, it was found that a significant relationship
54
existed between the total Brown-Carlsen Listening Compre­
hension Test scores and success in shorthand as measured 
by a dictation test. When considering the five subtests, 
a significant relationship existed between Immediate 
Recall, Following Directions, Recognizing Word Meanings, 
and Lecture Comprehension and success in shorthand. No 
significant relationship was found between the Recognizing 
Transitions subtest and success in shorthand.
RELATIONSHIP OF MANUAL DEXTERITY 
TO SUCCESS IN SHORTHAND
A second purpose of this study was to determine 
whether manual dexterity is significantly related to 
success in shorthand as measured by a dictation test.
The O’Connor Finger Dexterity Test was administered to 
students individually at the beginning of the semester. 
Time required to administer the test ranged from 8 to 
16 minutes. The O'Connor Finger Dexterity Test measures 
hand speed in seconds; therefore, the fastest speed 
attained was 165 seconds. The shorthand dictation test 
was administered at 60, 70, and 80 words per minute;
80 was the highest score possible for this test. The 
O'Connor Finger Dexterity Test scores and dictation test 
scores are shown in Table 7.
The coefficient of correlation obtained from the 
scores, as shown in Table 7, was -.424. The negative
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Table 7
O'Connor Finger Dexterity Test Scores 
and Dictation Test Scores*
Student
Finger Dexterity 
Scores 
(Seconds)
Dictation Test 
Scores 
(wpm)
1 246 70
2 295 40
3 193 72
4 220 67
5 264 47
6 237 62 .
7 226 38
8 221 57
9 296 45
10 285 69
11 221 63
12 229 40
13 267 56
14 165 64
15 247 70
16 193 70
17 250 73
18 265 68
19 210 65
20 245 58
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Table 7 (continued)
O'Connor Finger Dexterity Test Scores 
and Dictation Test Scores1
Student
Finger Dexterity 
Scores 
(Seconds)
Dictation Test 
Scores 
(wpm)
21 224 39
22 219 62
23 227 68
24 294 46
25 255 55
26 264 36
27 250 60
28 255 46
29 166 66
30 198 70
31 260 40
32 227 69
33 186 57
34 230 60
35 259 48
36 216 70
37 228 68
38 255 42
39 196 71
40 216 69
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Table 7 (continued)
O ’Connor Finger Dexterity Test Scores 
and Dictation Test Scores!
Student
Finger Dexterity 
Scores 
(Seconds)
Dictation Test 
Scores 
(wpm)
41 211 52
42 233 72
43 240 69
44 226 41
*r = -.424, significant at the .01 level.
relationship of -.424 illustrated that as finger dexterity 
speeds became faster (or lower in seconds) dictation speeds 
tended to be higher. The null hypothesis was rejected at 
the .01 level. The coefficient of -.424 indicated that a 
significant negative relationship existed between the 
O’Connor Finger Dexterity Test scores and success in 
shorthand.
VARIANCES IN LISTENING ABILITY
The experimental-control group, pretest-posttest 
design was chosen to investigate the question: Is
listening ability increased by a course in elementary 
shorthand? Analysis of covariance was used to determine
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whether variances in listening ability, as measured by 
the Brown-Carlsen Listening Comprehension Test, of the 
experimental and control groups were significant.
Analysis of covariance allows for the correlation 
between initial (pretest) and final (posttest) scores. 
Covariance analysis is especially useful when it is 
impossible or difficult to equate control and experi­
mental groups (Garrett, 1971). The pretest scores are 
used as the covariant to equalize groups.
The Brown-Carlsen Listening Comprehension Test 
is composed of five subtests: Immediate Recall, Following
Directions, P>.ecognizing Transitions, Recognizing Word 
Meanings, and Lecture Comprehension. See Appendix A.
This test is composed of 76 questions; thus, 76 is the 
highest score possible. The dictation test was dictated 
at 60, 70, and 80 words per minute; 80 words per minute 
was the highest score possible. Experimental and 
control groups’ pretest and posttest scores on the 
Brown-Carlsen Listening Comprehension Test are shown 
in Table 8.
The F-ratio obtained from an analysis of covari­
ance of the total listening scores of the experimental 
and control groups was . 032. See Table .9. A ratio of 
.032, for 1/87 degrees of freedom, is not significant, 
indicating that there was no significant difference 
in the experimental and control groups' test scores;
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Table 8
Brown-Carlsen Listening Comprehension
Test Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
1 49 60 39 43
2 53 65 54 59
3 37 41 35 37
4 37 54 51 53
5 52 64 42 53
6 44 48 53 60
7 41 38 57 59
8 41 51 40 51
9 35 47 59 64
10 39 48 54 59
11 39 42 32 41
12 45 57 63 59
13 34 47 48 58
14 44 50 56 60
15 51 57 51 60
16 46 56 59 62
17 57 60 49 51
18 58 60 36 50
19 59 59 45 57
20 52 58 53 55
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Table 8 (continued)
Brown-Carlsen Listening Comprehension 
Test Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
21 45 51 43 52
22 32 42 50 60
23 44 57 49 52
24 39 ' 42 58 54
25 40 44 51 49
26 34 38 41 53
27 42 51 42 54
28 42 38 44 55
29 43 42 54 55
30 53 60 36 49
31 38 54 55 58
32 36 41 58 59
33 54 65 43 48
34 49 58 50 60
35 42 39 39 49
36 43 42 39 51
37 53 60 46 56
38 38 54 44 49
39 36 41 54 59
40 55 65 48 52
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Table 8 (continued.)
Brown-Carlsen Listening Comprehension 
Test Scores
Student
Experimental Group 
Pretest Posttest
Control
Pretest
Group
Posttest
41 50 58 58 60
42 54 55 48 54
43 60 57 52 56
44 55 60 48 53
45 50 58 44 49
Total 2040 2334 2170 2437
therefore, a course in elementary shorthand did not 
necessarily increase listening ability to a significant 
degree.
The first subtest of the Brown-Carlsen Listening 
Comprehension Test, Immediate Recall, consists of 17 
questions; thus, the highest score possible is 17. The 
experimental and control groups' scores on the Immediate 
Recall subtest of the Brown-Carlsen Listening 
Comprehension Test are shown in Table 10.
The F-ratio obtained from an analysis of covari­
ance of the Immediate Recall subtest scores of the 
experimental and control groups was 1.22. See Table 11.
Table 9
Analysis of Covariance of the Brown-Carlsen 
Listening Comprehension Test Scores
Analysis of Covariance
Source of
Variation df SSX SSy SXy SSy^x MSy x (Vy>x) SDy<x
Among
Means 1 187.78 117.88 148.78 .66 . 66
Within
Groups 87 5060.22 4517.11 3705.44 1803.73 20.73 4.55
Total
F =
88
.032
5248.00 4634.99 3854.22 1804.39
CT>
to
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Table 10
Brown-Carlsen Listening Comprehension Test,
Immediate Recall Subtest Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
1 13 16 15 15
2 13 15 12 16
3 11 16 10 12
4 10 15 9 14
5 16 15 7 15
6 10 11 12 14
7 14 11 14 16
8 15 14 13 15
9 11 12 17 16
10 11 16 12 14
11 11 14 12 13
12 14 15 16 15
13 11 13 11 13
14 11 16 12 15
15 14 13 12 15
16 13 17 14 14
17 15 14 10 13
18 12 14 10 14
19 12 13 10 13
20 15 14 16 15
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Table 10 (continued)
Brown-Carlsen Listening Comprehension Test,
Immediate Recall Subtest Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
21 12 17 12 13
22 10 12 12 14
23 14 15 17 16
24 11 14 13 15
25 11 16 14 16
26 11 12 12 14
27 15 14 7 15
28 15 11 10 15
29 9 11 10 12
30 17 15 12 16
31 11 15 15 15
32 10 16 15 15
33 14 15 10 13
34 13 16 10 14
35 14 11 10 13
36 9 11 14 14
37 17 15 12 16
38 11 15 10 12
39 10 16 9 14
40 14 15 11 13
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Table 10 (continued)
Brown-Carlsen Listening Comprehension Test,
Immediate Recall Subtest Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
41 14 16 12 15
42 13 14 12 15
43 14 14 14 16
44 14 14 12 14
45 15 19 6 15
Total 570 643 535 647
An F-ratio of 1.22, for 1/87 degrees of freedom, is not 
significant. The ratio indicated that a course in 
shorthand did not necessarily increase immediate recall 
to a significant degree.
The second subtest of the Brown-Carlsen Listening 
Comprehension Test, Following Directions, consists of 
20 questions; therefore, the highest score possible is 
20. The experimental and control groups’ scores on the 
Following Directions subtest of the Brown-Carlsen 
Listening Comprehension Test are shown in Table 12.
The F-ratio obtained from an analysis of covari­
ance of the Following Directions subtest scores of the
Table 11
Analysis of Covariance of the Brown-Carlsen
Listening Comprehension Test,
Immediate Recall
Subtest Scores
Analysis of Covariance
Source of 
Variation df ssx SSy Sxy ssy.x MSy.xCVy .x) SDy .x
Among
Means 1 13.62 .18 -1.55 1.91 1.91
Within
Groups 87 470.44 152.82 87.22 136.64 1.57 1.25
Total 88 484.06 153.00 85.67 138.55
F = 1. 22
Os
Os
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Table 12
Brown-Carlsen Listening Comprehension Test,
Following Directions Subtest Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
1 17 20. 9 10
2 15 18 20 16
3 14 13 11 13
4 12 17 14 15
5 17 20 12 16
6 14 17 17 18
7 13 12 16 17
8 9 18 13 16
9 7 16 18 18
10 13 16 17 18
11 13 13 7 8
12 16 19 19 18
13 8 14 18 17
14 13 14 18 17
15 17 16 16 19
16 18 17 20 18
17 14 16 15 15
18 16 18 9 11
19 15 17 10 13
20 17 16 17 18
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Table 12 (continued)
Brown-Carlsen Listening Comprehension Test,
Following Directions Subtest Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
21 13 14 12 16
22 7 13 14 15
23 16 19 11 13
24 13 13 20 16
25 13 16 9 10
26 7 15 16 . 19
27 9 18 18 17
2.8 13 12 18 17
29 14 17 19 18
30 17 20 6 7
31 12 17 17 18
32 14 13 18 18
33 15 18 13 16
34 17 20 16 17
35 14 13 9 10
36 14 17 10 13
37 17 20 9 11
38 12 17 15 15
39 14 13 20 18
40 15 18 16 17
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Table 12 (continued)
Brown-Carlsen Listening Comprehension Test,
Following Directions Subtest Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
41 17 20 17 18
42 15 17 12 16
43 16 18 14 15
44 14 16 11 13
45 18 17 20 16
Total 624 738 656 690
experimental and control groups was 13.15. An F-ratio 
of 13.15, for 1/87 degrees of freedom, is significant 
at the .01 level. From this result, it can be assumed 
that a course in elementary shorthand increased the 
ability of students to follow directions. See Table 13.
The third subtest of the Brown-Carlsen Listening 
Comprehension Test is Recognizing Transitions, and it is 
composed of 8 questions. The experimental and control 
groups' scores on the Recognizing Transitions subtest 
of the Brown-Carlsen Listening Comprehension Test are 
shown in Table 14.
Table 13
Analysis of Covariance of the Brown-Carlsen 
Listening Comprehension Test, 
Following Directions 
Subtest Scores
Analysis of Covariance
Source of
Variation df ssx ssy sxy SSy .x ^y.x^y.x^ S^ y.x
Among
Means 1 11.38 25.60 -17.06 47.85 47.85
Within
Groups 87 1066.18 654.80 600.66 316.40 3.64 1.91
Total 88 1077.56 680.40 583.60 364.25
F = 13 .15**
**Significant at .01 level.
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Table 14
Brown-Carlsen Listening Comprehension Test,
Recognizing Transitions Subtest Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
1 5 6 5 5
2 7 5 5 6
3 3 2 4 1
4 3 5 6 6
5 3 7 4 6
6 5 4 5 7
7 6 3 6 3
8 4 4 3 2
9 6 5 6 6
10 5 5 8 5
11 6 3 2 5
12 4 5 6 7
13 6 6 3 6
14 4 4 8 5
15 5 5 5 7
16 3 3 4 5
17 6 8 7 4
18 7 6 4 6
19 6 7 7 7
20 5 5 3 2
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Table 14 (continued)
Brown-Carlsen Listening Comprehension Test,
Recognizing Transitions Subtest Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
21 4 4 6 3
22 6 6 5 7
23 4 5 4 6
24 6 3 6 6
25 5 5 5 2
26 6 5 5 6
27 4 4 5 5
28 6 3 5 7
29 5 4 8 5
30 3 7 3 6
31 3 5 6 7
32 3 2 2 5
33 7 5 8 5
34 5 6 6 6
35 6 3 5 6
36 5 4 5 5
37 3 7 7 7
38 3 5 4 6
39 3 2 7 4
40 7 5 4 5
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Table 14 (continued)
Brown-Carlsen Listening Comprehension Test,
Recognizing Transitions Subtest Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
41 5 6 6 3
42 6 7 5 7
43 7 6 4 6
44 6 8 6 6
45 3 3 5 2
Total 220 218 233 234
The F-ratio obtained from an analysis of covari-
ance of the Recognizing Transitions subtest scores of
the experimental and control groups on the Brown- Carlsen
Listening Comprehension Test was .75 See Table 15.
For 1.87 degrees of freedom, an F-ratio of .75 was not
significant, indicating that there was no significant 
difference in recognizing transitions due to a course in 
elementary shorthand.
The fourth subtest of the Brown-Carlsen Listening 
Comprehension Test is Recognizing Word Meanings. The 
subtest is composed of 10 questions. The experimental 
and control groups’ scores on the Recognizing Word 
Meanings subtest are shown in Table 16.
Table 15
Analysis of Covariance of the Brown-Carlsen 
Listening Comprehension Test, 
Recognizing Transitions 
Subtest Scores
Analysis of Covariance
Source of 
Variation df s s x SSy sxy ssy.x MSy.x(vy.x) SDy.x
Among
Means 1 1 . 8 9 2 . 8 5 2 . 3 1 1 . 8 4 1 . 8 4
Within
Groups 87 1 4 9 . 0 1 2 2 1 . 1 1 3 5 . 6 2 2 1 2 . 6 0 2 . 4 4  1 . 5 6
Total .88 150.90 223.96 37.93 214.44
F = .75
4S»
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Table 16
Brown-Carlsen Listening Comprehension Test,
Recognizing Word Meanings Subtest Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
1 4 . 8 5 4
2 5 9 8 9
3 3 2 6 6
4 4 7 6 6
5 4 8 3 5
6 5 6 5 9
7 3 6 6 S
8 3 7 3 5
9 2 4 4 9
10 2 3 4 7
11 4 4 4 5
12 3 7 7 7
13 3 6 5 10
14 5 6 6 8
15 5 7 5 8
16 2 6 7 9
17 7 8 6 8
18 9 7 2 8
19 5 6 7 9
20 5 7 3 5
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Table 16 (continued)
Brown-Carlsen Listening Comprehension Test,
Recognizing Word Meanings Subtest Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
21 5 6 6 8
22 2 6 4 9
23 2 7 3 5
24 4 4 6 6
25 3 3 7 9
26 2 4 4 9
27 3 7 3 5
28 3 6 6 8
29 5 6 4 9
30 4 8 3 5
31 4 7 6 6
32 3 2 8 9
33 5 9 5 4
34 4 8 5 8
35 3 6 6 8
36 5 6 4 10
37 4 8 7 7
38 4 7 4 5
39 3 2 4 7
40 5 9 6 6
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Table 16 (continued)
Brown-Carlsen Listening Comprehension Test,
Recognizing Word Meanings Subtest Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
41 4 8 8 9
42 5 6 5 4
43 8 7 7 9
44 7 8 3 8
45 4 6 6 8
Total 184 280 231 326
The F-ratio obtained from an analysis of covariance 
of the Recognizing Word Meanings subtest scores of the 
experimental and control groups was 1.81. See Table 17.
For 1/87 degrees of freedom, an F-ratio of 1.81 was not 
significant. These findings indicated that there was 
no significant increase in recognizing word meanings 
ability due to a course in elementary shorthand.
The fifth subtest of the Brown-Carlsen Listening 
Comprehension Test is Lecture Comprehension. The subtest 
is composed of 21 questions. The experimental and 
control groups' scores on the Lecture Comprehension 
subtest of the Brown-Carlsen Listening Comprehension 
Test are shown in Table 18.
Table 17
Analysis of Covariance of the Brown-Carlsen 
Listening Comprehension Test, 
Recognizing Word Meanings 
Subtest Scores
Analysis of Covariance
Source of
Variation df SSX SSy SXy S S y <x MSy x (Vy x ) SDy x
Among
Means 1 24.55 23. 51 24.03 4.86 4. 86
Within
Groups 87 211.84 288.09 107.64 233.40 2.68 1.64
Total
F =
88
1.81
236.39 311.60 131.67 238.26
CO
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Table 18
Brown Carlsen Listening Comprehension Test,
Lecture Comprehension Subtest Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
1 10 10 5 9
2 13 18 9 12
3 6 8 4 5
4 8 10 16 12
5 12 14 13 11
6 10 10 14 12
7 5 6 15 15
8 10 8 8 13
9 9 10 14 15
10 8 8 13 15
11 5 8 7 10
12 8 11 15 12
13 6 8 11 12
14 11 10 12 15
15 10 16 13 11
16 10 13 14 16
17 15 14 11 11
18 14 15 11 11
19 15 16 11 15
20 10 16 14 15
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Table 18 (continued)
Brown-Carlsen Listening Comprehension Test,
Lecture Comprehension Subtest Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
21 11 10 7 12
22 7 5 15 15
23 8 11 14 12
24 5 8 13 11
25 8 4 16 12
26 8 2 4 5
27 11 8 9 12
28 5 6 5 8
29 10 4 13 11
30 12 10 12 15
31 8 10 11 12
32 6 8 15 12
33 13 18 7 10
34 10 8 13 15
35 5 6 9 12
36 10 4 6 9
37 12 10 11 15
38 8 10 11 11
39 6 8 14 16
40 14 18 11 11
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Table 18 (continued)
Brown-Carlsen Listening Comprehension Test,
Lecture Comprehension Subtest Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
41 10 8 15 l'S
42 15 11 14 12
43 15 12 13 10
44 14 14 16 12
45 10 13 7 8
Total 436 455 511 540
The F-ratio obtained from an analysis of covari­
ance of the Lecture Comprehension subtest scores of the 
experimental and control groups was 1.97. See Table 19. 
For 1/87 degrees of freedom, an F-ratio of 1.97 was 
not significant. This ratio indicated that a course in 
elementary shorthand did not significantly increase 
lecture comprehension ability.
In summary, results of this study indicated that 
following directions ability was significantly increased 
by a course in elementary shorthand, while total listening 
ability, immediate recall ability, recognizing transitions 
ability, recognizing word meanings ability, and lecture 
comprehension ability were not significantly increased.
Table 19
Analysis of Covariance of the Brown-Carlsen 
Listening Comprehension Test,
Lecture Comprehension 
Subtest Scores
Analysis of Covariance
Source of
Variation df SSX SSy SXy SSy<x MSy x (Vy x) SDy x
Among
Means 1 62. 50 80. 28 70. 83 13.26 13. 26
Within
Groups 87 929.96 986.44 611.56 584.27 6. 72 2. 59
Total
F =
88
1.97
992.46 1066.72 682.39 597.53
GO
ro
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VARIANCE IN MANUAL DEXTERITY
The experimental-control groups, pretest-posttest 
design was chosen to investigate the question: Is
manual dexterity significantly increased by a course in 
elementary shorthand? Analysis of covariance was used 
to determine whether differences in manual dexterity of 
the experimental and control groups were significant.
The O'Connor Finger Dexterity Test was the pretest and 
posttest. The experimental and control groups' scores 
on the O'Connor Finger Dexterity Test are shown in 
Table 20.
The F-ratio obtained from an analysis of covari­
ance of the experimental and control groups' finger 
dexterity scores was 7.99. See Table 21. For 1/85 
degrees of freedom, an F-ratio of 7.99 is significant 
at the .01 level. The ratio indicated that a course 
in elementary shorthand significantly increased manual 
dexterity.
SUMMARY
The data gathered in this study indicated that 
the relationships of listening ability and manual 
dexterity to success in shorthand, as determined by 
testing each correlation coefficient against the null 
hypothesis, were as follows:
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Table 20
O'Connor Finger Dexterity- 
Test Scores
Experimental Group Control Group
Pretest Posttest Pretest Posttest
246 202 201 193
295 275 259 263
193 195 223 208
220 178 230 204
264 223 234 231
237 188 251 212
226 220 218 203
221 203 221 200
296 227 256 261
285 229 230 204
221 211 287 255
229 204 220 205
267 225 225 193
165 152 285 253
247 226 275 243
193 186 229 227
250 230 223 191
265 226 225 198
210 190 260 263
245 205 256 259
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Table 20 (continued)
O'Connor Finger Dexterity 
Test Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
21 224 206 225 200
22 219 204 249 210
23 227 200 2 00 192
24 294 253 230 229
25 255 202 232 230
26 264 244 200 192
27 250 214 223 206
28 255 202 218 187
29 166 150 221 206
30 198 186 224 199
31 260 213 231 215
32 227 189 219 204
33 186 190 228 202
34 230 205 250 209
35 259 213 255 258
36 216 224 286 254
37 228 199 230 200
38 255 202 232 230
39 196 185 222 191
40 216 211 221 190
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Table 20 (continued)
O’Connor Finger Dexterity 
Test Scores
Experimental Group Control Group
Student Pretest Posttest Pretest Posttest
41 212 206 205 195
42 233 214 255 258
43 240 226 222 198
44 226 199 284 252
Total 10,311 9,132 10,370 9,573
1. The total Brown-Carlsen Listening Comprehension Test
scores were significantly related to dictation test
scores at the .01 level of confidence •
2. The Immediate Recall subtest scores were signifi-
cantly related to dictation test scores at the .01
level of confidence.
3. The Following Directions subtest scores were 
significantly related to dictation test scores at the 
.01 level of confidence.
4. The Recognizing Transitions subtest scores were not 
significantly related to dictation test scores.
5. The Recognizing Word Meanings subtest scores were 
significantly related to dictation test scores at the 
.01 level of confidence.
Table 21
Analysis of Covariance of the O'Connor 
Finger Dexterity Test Scores
Analysis of Covariance
Source of
Variation df SSX SSy sxy SSy . x MSy .x(vy .x) SDy . x
Among
Means 1 38.69 
Within
Groups 85 172,804.31
2,160.90
137,827.60
289.10 
143,550.73
1,706.89 
18,578.19
1,706.89 
213.54 14.61
Total 86 172,843.00 139,988.50 143,839.83 20,285.08
F = 7.99**
**Significant at .01 level.
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6. The Lecture Comprehension subtest scores were 
significantly related to dictation test scores at the 
.01 level of confidence.
7. Manual dexterity scores were significantly related 
to dictation test scores at the .01 level of confidence.
The results of the analysis of covariance, 
which was used to determine whether a course in ele­
mentary shorthand increases listening ability and 
manual dexterity, were as follows:
1. There was no significant increase in the total 
Listening Comprehension scores.
2. There was no significant increase in the Immediate 
Recall subtest scores.
3. There was a significant increase in the Following 
Directions subtest scores, significant at the .01 level.
4. There was no significant increase in the Recognizing 
Transitions subtest scores.
5. There was no significant increase in the Recognizing 
Word Meanings subtest scores.
6. There was no significant increase in the Lecture 
Comprehension subtest scores.
7. There was a significant increase in the manual 
dexterity scores, significant at the .01 level.
Chapter 5
SUMMARY, CONCLUSIONS, AND IMPLICATIONS
Listening ability and manual dexterity as possible 
factors for success in shorthand were the subjects of this 
study. Investigated also were the possible increases in 
listening ability and manual dexterity due to a course in 
elementary shorthand.
SUMMARY
The experimental-control groups, pretest-posttest 
design was utilized to investigate the following questions
1. Is listening ability significantly related to success 
in shorthand?
2. Is manual dexterity significantly related to success 
in shorthand?
3. Is listening ability significantly increased by a 
course in shorthand?
4. Is manual dexterity significantly increased by a 
course in shorthand?
Fifty girls from elementary shorthand classes 
composed the experimental group. Fifty girls from 
orientation and counseling classes in education composed 
the control group. All were students at the University
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of Southwestern Louisiana, Lafayette, during the fall 
semester of 1979.
The pretests were the Rrown-Carlsen Listening 
Comprehension Test, Form AM, and the O'Connor Finger 
Dexterity Test. These tests were administered during 
the second week of the semester. The Brown-Carlsen 
Listening Comprehension Test was administered to groups 
while the O'Connor Finger Dexterity Test was administered 
individually. The posttests were the Brown-Carlsen 
Listening Comprehension Test, Form BM, and the O'Connor 
Finger Dexterity Test. The Brown-Carlsen Listening 
Comprehension Test, Form BM, is a test identical in 
structure to the Brown-Carlsen, Form AM. Both tests 
are made up of five subtests: Immediate Recall,
Following Directions, Recognizing Transitions, Recogniz­
ing Word Meanings, and Lecture Comprehension. The 
posttests were administered during the second-to-last 
week of the semester. Dictation speeds were used to 
determine students' success in shorthand.
Correlation coefficients were calculated to 
determine whether there were significant relationships 
between listening ability and success in shorthand and 
between manual dexterity and success in shorthand. Each 
correlation coefficient was tested against the null 
hypothesis.
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Analysis of covariance was used to determine 
whether there were significant differences in adjusted 
posttest scores of the experimental and control groups 
on the Brown-Carlsen Listening Comprehension Test and 
the O’Connor Finger Dexterity Test.
CONCLUSIONS
The relationships of listening ability and 
manual dexterity to success in shorthand were as 
follows:
1. The total Listening Comprehension scores were 
significantly related to dictation test scores at the 
.01 level of confidence.
2. The Immediate Recall subtest scores were signifi­
cantly related to dictation test scores at the .01 
level of confidence.
3. The Following Directions subtest scores were 
significantly related to dictation test scores at the 
.01 level of confidence.
4. The Recognizing Transitions subtest scores were not 
significantly related to dictation test scores.
5. The Recognizing Word Meanings subtest scores were 
significantly related to dictation test scores at the 
.01 level of confidence.
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6. The Lecture Comprehension subtest scores were 
significantly related to dictation test scores at the 
.01 level of confidence.
7. Manual dexterity scores were significantly related 
to dictation test scores at the .01 level of confidence.
The results of the analysis of covariance, 
which was used to determine whether a course in ele­
mentary shorthand increases listening ability and manual 
dexterity, were as follows:
1. There was no significant increase in the total 
Listening Comprehension scores.
2. There was no significant increase in the Immediate 
Recall subtest scores.
3. There was a significant increase in the Following 
Directions subtest scores, significant at the .01 
level.
4. There was no significant increase in the Recognizing 
Transitions subtest scores.
5. There was no significant increase in the Recognizing 
Word Meanings subtest scores.
6. There was no significant increase in the Lecture 
Comprehension subtest scores.
7. There was a significant increase in the manual 
dexterity scores, significant at the .01 level.
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IMPLICATIONS
Research showed that a course in elementary 
shorthand increased following directions ability, as 
measured by the Brown-Carlsen Listening Comprehension 
Test, and increased manual dexterity, as measured by 
the O’Connor Finger Dexterity Test. Results also 
showed that the Brown-Carlsen Listening Comprehension 
Test and the O’Connor Finger Dexterity Test are good 
predictors of success in shorthand. These findings 
clearly imply a need for further study. Recommenda­
tions are (1) to conduct this study over a longer 
period of time, two or three semesters; (2) to use a 
larger population; (3) to conduct a similar study at 
the high school level; and (4) to continue research 
in listening and manual dexterity.
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O ’CONNOR FINGER DEXTERITY TEST MANUAL
Introduction
The O ’Connor Finger Dexterity Test consists 
of a plate in which there are 100 holes about 3/16 
inch in diameter arranged in rows 1/2 inch apart.
Into these holes the testee inserts pins 1-inch long 
and about 1/16 inch in diameter.
This test has been used successfully wherever 
rapid manipulation of objects, especially the picking 
up and placing of small parts, is important. This is 
illustrated in the work required in the setting of 
pivots, registering of gear train assemblies, and many 
operations required in predicting success in instrument 
work requiring the assembling of armatures, miniature 
parts, assembling of clocks and watches, rapid hand 
work in the filling of vials, small lathe work and 
machine winding.
Instructions for Administering and Scoring
The testee should be seated comfortably at a
table about 30 inches in height. The Finger Dexterity
Test is placed before him, about one foot from the edge
of the table with the tray at the right, if the right
hand is to be used, and at the left if the left hand is
to be used. It should be at an angle of about 90 degrees
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with the testee*s working hand, but may be changed if 
so desired. Since the rapidity of changing the pins 
is affected by the condition of the finger nails, it 
is suggested that all examinees have their nails freshly 
and uniformly clipped.
The examiner says, "Here is a board with room for 
three pins in each hole. Pick up three at a time and 
fill the holes, placing three pins in each hole as fast 
as you can. Use only one hand. Start in the farthest 
corner and work toward you, like this (gesturing). If 
you start in this corner (nearest), your sleeve or finger
may catch the pins. Be sure to fill each row completely
before you start the next. Do not skip around. There 
are extra pins in this tray so that if you drop one or 
two on the floor you will still have enough left. Do 
not stop to pick them up.*'
Show by gesturing that the holes are to be filled
from left to right for a right handed subject, and each
row completed before the next is started. Explain that 
the elbow may rest on the table, but do not give this 
or any other of the suggestions in a mandatory form; 
say, for example, "Some people like to . . . etc."
Have the examinee place thirty pins, thus filling the 
top line of ten holes, for practice.
Allow neither more or less than the prescribed 
practice of filling the top ten holes, since this affects
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performance on the test. Tip the pins out, allow a 
moment's rest, and then time accurately with a stopwatch 
the number of seconds required to fill the board. Record 
the time separately for filling the first 50 holes and the 
second 50. Total administration time varies according to 
a person's speed, from about 8 to 16 minutes.
The score on the Finger Dexterity Test is computed 
as follows: The number of seconds which have been taken 
to fill the second half of the board is multiplied by 
1.1, and the number of seconds taken to do the first 
half is then added to this figure. The score is equal 
to one-half of this sum. For example, if a subject 
filled the first half of the board in 252 seconds and the 
second half in 238 seconds, his score would be 257 
seconds.
233 x 1.1 = 261.8 + 252 = 513.8 
1/2 x 513.8 = 256.9 = 257 seconds.
Norms Interpretation
Standard norms have been obtained for a number 
of different groups. Table 1 presents the standard 
norms for this test.
Table 2 presents the information depicted in 
Table 1 but in compact form.
Scores have also been obtained in terms of 
different occupations. In Table 3, there are six
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Table 1
Standard Norms for the O'Connor 
Finger Dexterity Test
Raw Score 
(in seconds) 
Men Women
Standard
Score
Percentile
Rank
Letter
Grade
183 166 8.0 99. 86
(A+ + )
194 175 7.5 99.4
A
207 186 7.0 97.7
A-
221 197 6.5 93.3
B+
238 211 6.0 84.1
B-
257 226 5.5 69.1
C+
280 244 5.0 50.0
C-
307 265 4.5 30.9
D+
340 290 4.0 15.9
D-
382 319 3.5 6.7
E+
434 356 3.0 2.3
D-
503 402 2.5 . 6
(E--)
598 462 2.0 .14
different types of skills with the average standard 
scores in Column 1 and the percentage of people in the 
general population who do not obtain these scores in 
Column 2. Women who were successful in the assembling 
of meters and other instruments had definitely higher 
scores, on the average, than the general population,
Table 2
Standard Norms for the O ’Connor 
Finger Dexterity Test 
(Compact Form)
Letter
Rating
Mid
Sigma
Score
Percentile
Range Men Women
A 7.0 93.4-100.0 -221 -197
B 6.0 69.3- 93.3 222-257 198-226
C 5.0 30.9- 69.1 258-297 227-265
D 4.0 6.7- 30.8 398-382 266-319
E 3.0 0.0- 6.6 383- 320-
Table 3
Standard Scores for 
Six Occupations
Occupations Scores
Women engaged in meter and 
instrument assembly 5.7 -76
Bank tellers 5.86-80
Garage mechanics 5.03-50
Skilled workers 4.9 -46
Semi-skilled workers 4.9 -46
Butter-wrappers (1-lb. blocks) 4.57-36
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and all women in this group who made a standard score 
of 5.1 or better were successfully employed. Only one- 
third of those who scored below 5.1 were able to do the 
work. This fact taken together with other evidence shows 
that the chances of satisfactory adjustment to factory 
operations requiring rapid manipulation of small objects 
are not very good if an employee scores below the 
average for this test. If he had a score as high as 
5.5, it is quite likely that he has the necessary 
mechanical aptitude. Skilled or semi-skilled operators 
taken as a whole have, on the average, a higher score 
than the average entire general population. This shows 
that the ability measured by this test is a specialized 
one and also that there are many manual occupations in 
which it is not involved. It is important to notice 
that there are several apparently similar but nevertheless 
distinct kinds of dexterity.
Those who were employed to wrap one-pound packages 
of butter, for example, did not excel on the average in 
the kind of dexterity measured by this test but almost 
all of them did better than the average person on the 
Minnesota Rate of Manipulation Test.
Statistics
Despite its wide use, relatively little was 
known about the reliability and validity of this test 
until recent years.
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The University of Minnesota Employment Stabili­
zation Research Institute has provided norms for an
adult population and has used the test in developing
occupational ability patterns.
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APPENDI
SHORTHAND DICTATION TEST
60 Words Per Minute
Gentlemen:
The radio program that we started last summer is 
still going well. / The men and women who worked so hard 
to get the program on the air have continued / their 
efforts to improve it. It is generally agreed that it 
is presently / the best radio show available for the 
entire family.
You are invited (1) to continue mailing your 
comments and suggestions to us just as often as / you 
feel the urge. Unless we receive such comments and 
suggestions, we cannot maintain / our confidence that 
you are happy with what you hear every day.
The owners of / the radio station have a staff 
that checks the mail carefully to find out how well 
(2) each program is being received by citizens. 
Advertising income is determined / by the number of 
persons who ask that the program be continued. You see 
why / we hope you will keep your letters coming. When 
we know what you like, we can make any / changes that 
seem to be desired by you and others all over the 
country.
Sincerely, (3)
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SHORTHAND DICTATION TEST
70 Words Per Minute
Gentlemen:
If our accounting records are correct, your 
past-due bill amounts to several thousands / of dollars. 
We have written a number of letters to you in which we 
have requested payment / or that you at least explain 
what your situation is. As you know, we have to pay 
our own bills / to companies from which we purchase 
materials. If our customers do not pay their accounts, 
then (1) we have a difficult time paying those companies 
from which we have purchased merchandise.
Since we have been in business for many years, 
we know that a sound firm can find itself in a bad 
situation / and be unable to pay its bills on time.
When we know that to be the case, we are always / ready 
to discuss terms. We cannot do so unless we are told 
what the problem is and when it will (2) probably be 
taken care of. We assure you that your emergency 
situation will be / carefully considered because we 
value the excellent business relations we have had for 
many / years.
Can we expect to hear from you within a week?
All we need is sufficient reason to / continue the
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current status of your account a while longer. May we 
hear from you right away?
Very truly yours, (3)
132
SHORTHAND DICTATION TEST
80 Words Per Minute
Gentlemen:
Our company has announced its annual sale of 
automobile parts. The sale does include a fine / offer 
to the retail trade. We shall sell each tire at 10 
percent below our present low price. Some items such 
as / plastic covers are reduced to half their original 
cost.
Dealers will receive a special discount on 
quantity / orders. Three percent will be cut from the 
total bill. In addition, our company will pay charges 
on all (1) shipments made during this big sale.
Our company will supply free advertising for 
this sale to all interested / retail dealers. Your 
store name will appear on each local display and in all 
newspaper advertising. If / you plan to participate 
in this special offer, complete the enclosed order 
blank and send it to us / immediately. This offer is 
good for the next four weeks. The old discount rate 
will go back into (2) effect after that time.
Cut your expenses by purchasing from us now.
If you participate in this sale just one time, we know 
that / you will want to be included every year. Just 
to show you how most of our dealers feel about the 
value / of this annual sale to them, I am enclosing
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copies of some letters we received. They were mailed 
without our / asking for them. May we hear from you? 
We are sure you will want to be included in this sale.
Very truly yours, (3)
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